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(54) MANUFACTURE OF SOUD ELECTROLYTIC FUEL CELL 

(57)Abstract: 

PURPOSE: To facilitate the handling of a base material 
compact, eliminate the crack of a base material by flame 
coating, and improve electric characteristic by molding, 
baking and slicing a base material block consisting of 
ceramics or cermet. 

CONSTITUTION: In a first process, a base material block 1 
consisting of ceramics or cermet is molded and baked, in a 
second process, a thin film is laminated on one main surface 
of the resulting porous block 1 , and in a third process, the 
porous block 1 is sliced in parallel to the thin film. On the 
main surface of the block 1 of Ni-YSZ cermet which is an 
anode material, for example, a solid electrolytic body 2 of 
zirconium is formed by flame coating, and an electrode of 
lanthanum manganite LaMn03 is laminated thereon by flame 
coating. The block 1 is fixed onto a cutting jig 3 and cut into 
a determined thickness by a cutter 4. Thus, handling of the 
base material block compact is facilitated, the base material 
is never cambered nor cracked, and output density and 
polarizing characteristic can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the first process, the second process, and the third process, and the first process. 

Mold and calcinate a substrate block which consists of ceramics or a cermet, and the second 

process, A manufacturing method of a solid oxide fuel cell which laminates a thin film to one of the 

principal surfaces of a substrate block of acquired porosity, and is characterized by the third process 

being a process of slicing a porous substrate block to a thin film and parallel. 

[Claim 2]A manufacturing method of a solid oxide fuel cell, wherein a porous substrate block is 

formed with a separator material in the manufacturing method according to claim 1. 

[Claim 3]A manufacturing method of a solid oxide fuel cell characterized by a separator material being 

lanthanum chromite LaCrOj in the manufacturing method according to claim 2. 

[Claim 4]A manufacturing method of a solid oxide fuel cell, wherein a porous substrate block is 

formed with an electrode material In the manufacturing method according to claim 1 . 

[Claim 5]A manufacturing method of a solid oxide fuel cell characterized by an electrode material 

being nickel zirconia cermet nickel-ZrOg in the manufacturing method according to claim 4. 

[Claim 6]A manufacturing method of a solid oxide fuel cell characterized by an electrode material 

being lantern manganite LaMn03 in the manufacturing method according to claim 4. 

[Claim 7]A manufacturing method of a solid oxide fuel cell characterized by a thin film being a precise 

layer of a separator material in the manufacturing method according to claim 1 . 

[Claim 8]A manufacturing method of a solid oxide fuel cell characterized by thin films being a precise 

solid electrolyte body and at least one porosity electrode in the manufacturing method according to 

claim 1. 

[Claim 9]A manufacturing method of a solid oxide fuel cell, wherein a thin film is formed of a spraying 
process in the manufacturing method according to claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application]This invention relates to the manufacturing method of the solid oxide fuel cell 
of a supporting lamella method, especially relates to the laminating method of the thin film to the 
substrate which is a base material. 
[0002] 

[Description of the Prior Art]The fuel cell using oxide solid electrolytes, such as zirconia, has the 
strong point in which generation efficiency is high since operating temperature is 800-1 100 ** and an 
elevated temperature, and a catalyst is unnecessary, and since an electrolyte is a solid, handling and 
maintenance are made easy and it is expected as a fuel cell of the third generation. However, on the 
other hand, the problem that an usable material has restrictions since the operating temperature is 
high is included. 

[0003] As a structure of a solid oxide fuel cell, it roughly divides and there are two types, cylindrical 
and a monotonous type. The self-supported film method which a monotonous type forms the 
electrodes 19 and 20 in both sides of the electrolyte sheet metal 18 among this as shown in drawing 
5, and accumulates this and the separators 21 A and 21 B in which the gas passageway was formed, 
one by one, and constitutes the cell. As shown in drawing 6, the electrolyte layer 24, the separator 
layer 25, or the electrode 19 is laminated on the surface of the substrates 22 and 23 manufactured 
with the electrode material or the separator material, and the two substrates 22 and the supporting 
lamella method which accumulates 23 one by one and constitutes the cell are adopted. 
[0004]The substrates 22 and 23 used by this inner supporting lamella method form a reactant gas 
channel, and they have a role of the charge collector and a conductor which collects the electrical 
and electric equipment generated in the single cell, and tells it to an adjacent cell. Since there can be 
a problem of oxidation a common metallic material in particular and cannot use it for the cathode side 
in a solid oxide fuel cell, a substrate is made from ceramics or a cermet material. 
[0005]After mixing the powder of substrate material with a binder and a solvent, considering it as 
paste state or slurry form as a manufacturing method of a substrate and making this into a tabular 
Plastic solid by ejection formation, press forming, or other means, the method of calcinating at the 
elevated temperature of 1200-1600 ♦* is common. 

[0006] Formation methods of each class at the time of forming an electrolyte object, a separator 
layer, or an electrode directly on the surface of a substrate, and obtaining a battery construction 
member include methods, such as CVD (chemical vacuum evaporation), EVD (electrochemical 
vacuum evaporation), sputtering, and thermal spraying. 
[0007] 

[Problem(s) to be Solved by the InventionjHowever, in the above conventional manufacturing 
methods, since the thickness of a substrate was thin, when an electrolyte object, a separator layer, 
and an electrode were formed in a base material surface by thermal spraying etc., there was a 
problem that a substrate curved, or it was divided and a battery construction member could not be 
formed efficiently. It is because thermal spraying heats and fuses thermal-spraying-powder material 
in a plasma flame, it is made to collide with a substrate at high speed, and the substrate is formed 
with bad thermally conductive materials, such as ceramics and a cermet, in this case, so heat stress 
occurs in a substrate. Since the coefficients of thermal expansion of a thin film and a substrate 
differed, the problem that a crack occurred was also not only in a substrate but in the thin film. 
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[0008]to some extent [ in order to control heat stress / the means of making quick the torch at the 
time of thermal spraying and movement speed of a substrate, and suppressing concentration of heat, 
or preheating a substrate is provided, and it is alike, respectively, and ] — the effect GA check is 
carried out. In order to arrange a coefficient of thermal expansion, the measures against adding an 
additive to the raw material of a substrate, or changing the particle diameter of composition ratio or 
material into it etc. were taken, and a certain amount of coefficient of thermal expansion can also be 
arranged. 

[0009]By the battery construction member about [ present ] 100 cm^, curvature, a crack, and 
distortion are decreasing considerably with these measures. However, a crack and distortion occur as 
an electrode area becomes large. In order to put a solid oxide fuel cell in practical use, it is necessary 
to develop a single cell with a large effective electrode area called thousands of cm^. For the 
purpose, by a supporting lamella method, large area-ization of a substrate becomes indispensable. In 
large-area-izing of a substrate, mix material with a binder etc. and it is considered as paste state or 
slurry form. When making injection molding or the Plastic solid acquired by carrying out press forming 
sinter this, using the manufacturing method of making a substrate and making the acquired Plastic 
solid sinter, it is necessary to handle a Plastic solid. 

[0010]However, it is necessary for it to be dramatically weak since particles have not necessarily 
sintered mutually the Plastic solid of the powder containing a binder etc., and to raise the intensity of 
the Plastic solid of a state [ green / before sintering ] for enlarging a substrate, and to prevent the 
breakage at the time of handling. 

[001 1]In order to raise intensity, without changing material and an ingredient ratio for ceramics and 
the cermet of a state [ green / before sintering ], it is thought effective to increase the thickness of 
a substrate. However, power density which is a ratio of the size of a cell, and a generation output not 
to mention cost going up if the thickness of a substrate is increased (kW/l) It becomes small. I hear 
that one of the features of a monotonous type solid oxide fuel cell is a power generation method with 
high power density, there is. can increase thickness of a substrate, and cannot reduce power density. 
Since the electrical resistance of a raw material is large when using especially a cathode material and 
a separator material as a raw material of a substrate, if a substrate is thickened, resistance will 
increase, the voltage drop equivalent to a part for the resistance increment arises, and there is also a 
problem that the generation output of a cell will decline. 

[0012]This invention is made in view of an above-mentioned point, the handling at the time of 
substrate molding is easy for that purpose, and also it does not have a crack of a substrate by 
thermal spraying etc., and it is in providing the manufacturing method of the solid oxide fuel cell which 
is further excellent in an electrical property. 
[0013] 

[Means for Solving the ProblemjAccording to this invention, the above-mentioned purpose has the 
first process, the second process, and the third process, and the first process, A substrate block 
which consists of ceramics or a cermet is molded and calcinated, the second process laminates a 
thin film to one of the principal surfaces of a substrate block of acquired porosity, and the third 
process is attained by supposing that it is the process of slicing a porous substrate block to a thin 
film and parallel. 

[0014]In lamination of a thin film, methods, such as CVD, EVD, sputtering, and thermal spraying, are 

used. 

[0015] 

[Function] Since the substrate block which consists of ceramics or a cermet has sufficient thickness, 
the mechanical strength of a molding body increases and handling becomes easy. The calcinated 
substrate block has sufficient thickness, eases the heat stress at the time of the thin film lamination 
by thermal spraying etc., and prevents the curvature of the substrate of a large area, and a crack. A 
substrate can be made thin by a slice and an electrical property improves. 
[0016] 

[Example]Next, the example of this invention is described based on a drawing. Drawing 1 is a 
perspective view showing the cutter for cutting concerning the example of this invention. The solid 
electrolyte body 2 of zirconia is formed in the principal surface of the substrate block 1 of the nickel- 
YSZ cermet which is an anode material of the spraying process. As a spraying process, various 
spraying processes, such as a direct-current-plasma spraying process, a low-pressure-plasma- 
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spraying method, a detonation-flame-spraying method, a high frequency plasma spray process, a 
laser spraying process, and a high frequency direct-current composite-spraying method, are 
applicable. The electrode of lantern manganite LaMnOg is laminated by the spraying process following 
the electrolyte object of zirconia. The dense layer of lanthanum chromite LaCrOg may be laminated 
by the substrate block of a nickel-YSZ cermet. The substrate block 1 is predetermined thickness by 
the cutter 4 for cutting rotated by the motor 5 which is fixed on the cutting jig 3 and is not 
illustrated, (about 3 mm) It is cut. 

[0017]DrawingJ is a top view showing the conveyer style of the cell constitution member concerning 
the example of this invention. The adsorption part 7 at the tip of the conveyer style 8 adsorbs the 
cell constitution member 6. A gas passageway is formed in the field where the solid electrolyte body 
2 of the cell constitution member 6 is not laminated by machining. The cell constitution member 6 is 
penetrated and a reaction gas manifold may be formed. 

[0018]Drawing 3 is a front view showing the thermal spraying equipment concerning the example of 
this invention. In drawing 3 , the substrate block 1A made from lantern manganite LaMnOg which is a 
cathode material is carried on the cart 1 1 . This cart 1 1 moves into the electric furnace 1 3A with the 
mechanism which is not illustrated. The heater 1 2 is installed in the inside of the electric furnace 
13A, and the substrate block 1A is preheated by predetermined temperature with this heater 12. The 
cart 1 1 which carried the substrate block 1 A when preheating was completed moves to the chamber 
14 in which the robot 15 for moving the thermal spraying gun 9 and this is installed. It is possible for 
this chamber 14 to control an internal atmosphere, or to decompress. In chamber 14 inside, thermal 
spraying of the lanthanum chromite LaCrOg which is a separator material is carried out to the 
surface of the substrate block 1A by the thermal spraying gun 9, and the separator layer 16 is formed 
in it. The cart 1 1 which carried the substrate block 1 A with which the separator layer 1 6 was formed 
continues, moves to the electric furnace 13B, heats the whole here, and eases heat stress. 
[001 9] Drawing 4 is a front view showing the thermal spraying equipment concerning the example from 
which this invention differs. The electrolyte object 2 is formed in the both-ends side of the substrate 
block 1 made from a nickel-YSZ cermet which is an anode material. And thermal spraying of the 
lantern manganite LaMnOg which is a cathode material further is carried out to this surface by the 
thermal spraying guns 9A and 9B, and the cathode 1 7 is formed in it. The robots 15A and 15B are 
used for positioning of the thermal spraying guns 9A and 9B, and, thereby, the uniform cathode 17 is 
formed. 

[0020]The combination of a substrate and a thin film is shown in the patterns 1-6. The thin film 30A 
is laminated by the substrate 30. The thin film 31 A, 31 B. and 31 C are laminated one by one by the 
substrate 31. These two cell constitution members are laminated by turns, a separator — for 
example, lanthanum chromite LaCrOg — nickel zirconia cermet nickel-YSZ is used for an anode, and 
the yttria stabilized zirconia YSZ is used for a cathode for lantern manganite LaMnOg at an 
electrolyte object. 
[0021] 
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[0022] 

[Effect of the Invention]At this invention, it is the first process, The second process, have the third 
process and the first process. The block which consists of ceramics or a cermet is molded and 
calcinated, the second process laminates a thin film to one of the principal surfaces of a block of the 
acquired porosity, and the third process is a process of slicing a porous block to a thin film and 
parallel. 

Therefore, at the time of molding, a substrate block has sufficient mechanical strength, and the 
handling of a substrate block molding body becomes easy. 

When laminating a thin film to the calcinated substrate block, when heat stress is added using the 
method by thermal spraying etc., absorption relaxation of the heat stress is carried out by the 
mechanical strength and calorific capacity which a substrate block has, and curvature and a crack do 
not occur in a substrate. Furthermore the cell constitution member of closing in is enough formed by 
the slice, and the solid oxide fuel cell which is excellent in power density or a polarization 
characteristic is obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The perspective view showing the cutter for cutting concerning the example of this 
invention 

[Drawing 2]The top view showing the conveyer style of the cell constitution member concerning the 
example of this invention 

[Drawing, 3]The front view showing the thermal spraying equipment concerning the example of this 
invention 

[ Drawi ng 4]The front view showing the thermal spraying equipment concerning the example from 
which this invention differs 

[Prawjng .5]The exploded perspective view showing the solid oxide fuel cell of a self-supported film 
method 

[Drawing 6]The exploded perspective view showing the solid oxide fuel cell of a supporting lamella 
method 

[Description of Notations] 

1 Substrate block 
1A Substrate block 

2 Solid electrolyte body 

3 Cutting jig 

4 The cutter for cutting 

5 Motor 

6 Cell constitution member 

7 Adsorption part 

8 Conveyer style 

9 Thermal spraying gun 
9A Thermal spraying gun 
9B Thermal spraying gun 

11 Cart 

12 Heater 

1 3A Electric furnace 
1 3B Electric furnace 

14 Chamber 

15 Robot 

1 5A Robot 
15B Robot 

1 6 Separator layer 

1 7 Cathode 
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precisely. 

2. +*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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